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Function of UCHL1 gene in 
neurons using TALEN mediated 
mutagenesis
What is Amyotrophic Lateral Sclerosis (ALS)?
 Degeneration of motor
neurons
 Neurons cannot conduct 
messages
 Leads to 
muscle weakness and
eventual paralysis
Symptoms and Progression
 Weakness in limbs and 
muscles used for speech
 Difficulty swallowing,      
gags or chokes easily
 Muscle cramps and 
twitching
Life expectancy is 3-5 
years
10% of ALS patients can 
live 10 years or more. 
What causes ALS?
 Familial vs Sporadic ALS
 >100 different mutations in the SOD1 gene in familial 
cases
 Several other genes
 Faulty immune system?
 Infectious agents?
 Poor nutrition?
However, much is genetically unknown regarding sporadic 
forms
 UCHL1 
Protein degradation
Function of UCHL1 gene in neurons
 Makes Ubiquitin
C-terminal hydrolase-L1 
enzyme
 Abundant in nerve cells 
throughout brain
How can we study this 
gene using an animal 
model?
Zebrafish
 Easy to visualize
 Embryos accessible
 Fast generation time
 Large clutches
 Inexpensive
TALENs
 Transcription activator-like effector nuclease
 Creates targeted double-stranded breaks  which induce repair
 Repair disrupts gene
Cermak et. al.,  Nucleic Acids Research. 2011.
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Results
1 2 3 4 5 6•TALENs assembled
correctly
•Transcribed  
into RNA
•Injected int0          
zebrafish…
Golden Gate 
Reaction I Golden Gate Reaction II
UCHL1 mutation in fish
 Expected phenotypes
 Neurons do not develop properly
 Neurons develop properly but then degenerate
 Impaired movement
 They died and no clear mutation of UCHL1 
gene
Future Directions
 Troubleshooting TALENs
 Do our TALENs work?
 Change concentration of injection
 Did our TALEN mutate one or both alleles?
 Detecting the mutation
 Remake TALEN to target different sequence
 Whole mount in situ hybridizations
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Summary
 ALS damages motor neurons and leads to muscle 
atrophy
 Mutated UCHL1 gene inhibits the recycling of 
ubiquitin
 TALENs are a promising strategy to mutate the 
UCHL1 gene
 We expect a UCHL1 mutant zebrafish to exhibit an 
ALS-like phenotype
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